INTRODUCTION {#sec1-1}
============

The chronotypes, morningness/eveningness, reflects an individual\'s preferred time to carry out daily activities and defines whether they are an early or late riser. It is associated with circadian variation of alertness\[[@ref1]\] and diurnal physiological changes such as cortisol and melatonin levels and peak, amplitude, or period of core body temperature.\[[@ref2][@ref3][@ref4]\] Studies have shown that evening chronotypes had poorer sleep quality and more stressful personality, and they are more prone to sleeping and psychological problems\[[@ref5][@ref6]\] and bipolar disorder.\[[@ref7][@ref8]\] Elevated risk of obsessive--compulsive symptoms is seen among persons with delayed bedtimes, while morningness has been shown to be protective against sleep-related and emotional problems.\[[@ref9]\]

Sleeping problems are common among children. However, its prevalence is especially high among children with psychiatric disorders such as attention deficit hyperactivity disorders and comorbid anxiety/mood disorders.\[[@ref10]\] Children who encountered any of the parasomnias had a higher risk of reporting psychotic experiences than those who had none.\[[@ref11]\] Its persistence into adulthood is related to substance abuse,\[[@ref12][@ref13]\] depressive disorders,\[[@ref14]\] and anxiety.\[[@ref15]\] In addition, patients who have sleep terrors and sleepwalking had been observed to have higher rates of sleep talking and nightmares as well as enuresis in childhood.\[[@ref16]\] Children with persistent nightmares were also more likely to develop psychopathological symptoms,\[[@ref11][@ref17][@ref18][@ref19]\] and their effects in adulthood are to be determined. It is important to understand the relationship between the childhood sleeping problems and adult psychiatric morbidity as indicated in the study by Fichter *et al*.,\[[@ref14]\] as persistence of psychiatric symptoms even if they are subclinical, has clinical and public health implications.

Although studies on the association between chronotypes and depressive symptomology are increasingly common, no study has yet shown a direct relationship between childhood sleeping problems and chronotypes as both may be associated with psychological morbidity. This study hypothesizes the developmental process of psychological and psychiatric disorders from childhood to adulthood, which manifesting initially as childhood parasomnias and later as evening chronotypes and psychological morbidity. Thus, this will provide valuable information to understand the etiology, natural history, prevention, treatment, and prognosis of mental disorders.\[[@ref14]\] Identification of these symptoms as prognostic factors may increase awareness of clinicians and public on childhood parasomnias and chronotypes which may be the early manifestation of the psychological illness as childhood disorders which were once thought to resolve with age had influences in later life.\[[@ref20][@ref21]\] With the help of parents, early target preventive interventions such as sleep education and modifications,\[[@ref22]\] psychological counseling can be done to prevent the emergence of projected psychological disorders or minimize persistence of such experiences.\[[@ref11]\] The objective of the study was to characterize the chronotypes among young adults and its association with childhood parasomnias and psychological morbidity.

MATERIALS AND METHODS {#sec1-2}
=====================

Participants {#sec2-1}
------------

This was an observational cross-sectional study involving 150 medical undergraduates (out of approximately 1250 students) of Kasturba Medical College, Manipal, Karnataka, in South India, aged between 16 and 25 years. The sample size was calculated based on the distribution of chronotypes, i.e., with a 50% prevalence rate for morning/evening chronotypes, precision 10% and a confidence interval of 95%, the sample size was 96. Exclusion criteria were frequent trans-time zone traveling and students suffering from chronic medical conditions such as diabetes, bronchial asthma, or rheumatoid arthritis. The study was approved by the institutional ethical committee and informed consents were taken prior to subjects\' participation.

Tools {#sec2-2}
-----

An individual\'s peak sleepiness and alertness in a day were determined using the 19-item self-administered Morningness--Eveningness Questionnaire (MEQ)\[[@ref2]\] with total score ranges from 16 to 86. The participants were assigned according to the total score: morning (M) type (59 and above), evening (E) type (41 and below), and intermediate (I) type (42--58 score). Psychological morbidity screening was done using the 20-item Self-Reporting Questionnaire (SRQ),\[[@ref23]\] developed by the World Health Organization. A Parasomnia Questionnaire, which has been adapted from the Sleep Disorders Questionnaire-Adult,\[[@ref24]\] containing seven subjective questions to assess parasomnias, for example, nightmares, sleep terrors, teeth grinding, bedwetting, sleepwalking, and acting out of dream during childhood and at present, and the age of onset, the frequency of such parasomnias. The participants were asked to recall sleeping problems for the past month. For example, "Do you wake from sleep feeling very scared without an obvious reason? If yes, how frequent it is? When did they begin (the age of the first occurrence)?" The participant\'s sleep quality and disturbances during the preceding month was assessed using Pittsburgh Sleep Quality Index (PSQI),\[[@ref25]\] a self-rated questionnaire containing 19 items and seven "component" scores on subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction.

Procedure {#sec2-3}
---------

The students were briefed about the study, and clear instructions were given. They were reassured that the information collected will be confidential. The sociodemographic and clinical pro forma, self-rated questionnaires (MEQ, SRQ, Parasomnia questionnaire, and PSQI) together with a subject information sheet and consent form were distributed among the students fulfilling the inclusion criteria in the campus. All the forms were distributed and collected by the first author.

Statistical analysis {#sec2-4}
--------------------

The data obtained from 150 participants were analyzed with the Statistical Package for Social Sciences-version 16.0 for Windows^®^ (SPSS Inc., Chicago, IL, USA). Data normality was examined using histograms and Shapiro--Wilk test. For group comparison, Pearson\'s Chi-square test (or Fisher\'s exact test) and Kruskal--Wallis test were used for categorical and continuous data, respectively. Effect sizes were reported as Cramer\'s V and r for categorical and continuous data, respectively. The alpha error was kept at 5%.

RESULTS {#sec1-3}
=======

Characteristics of chronotypes {#sec2-5}
------------------------------

Among the 150 participants, 69 (46%) were male, and the mean age was 20.69 (standard deviation \[SD\] 0.96). Intermediate chronotype was the most common chronotype seen in 87 (58%) students, followed by evening orientation in 34 (22.7%) and morning type in 29 (19.3%) students. The group differences among chronotypes are summarized in [Table 1](#T1){ref-type="table"}. There was no difference in age, gender, education years, number of siblings, nationality, and family type across chronotypes. Alcohol use was significantly higher in the evening (32.4%) and intermediate (20.7%) type as compared to 6.9% in morning types (*P* = 0.045), with small effect size (Cramer\'s V = 0.20). Caffeine use was significantly higher in intermediate (83.9%) and evening (79.4%) types, as compared to 62.1% among morning types (*P* = 0.045), with small effect size (Cramer\'s V = 0.203). Only five students had hypnotics uses, four were of evening types (11.8%, *P* = 0.023), with small effect size (Cramer\'s V = 0.255).

###### 

Group differences in demographic profile between the chronotypes (*n*=150)

  Variables         Chronotypes, *n* (%)   *χ*^2^      *P*         Effect size (Cramer's *V*)             
  ----------------- ---------------------- ----------- ----------- ---------------------------- --------- -------
  Gender                                                                                                  
   Male             18 (52.9)              40 (46)     11 (37.9)   1.42                         0.492     \-
   Female           16 (47.1)              47 (54)     18 (62.1)                                          
  Alcohol use                                                                                             
   Present          11 (32.4)              18 (20.7)   2 (6.9)     6.18\*                       0.045     0.203
   Absent           23 (67.6)              69 (79.3)   27 (93.1)                                          
  Nicotine use^†^                                                                                         
   Present          3 (8.8)                5 (5.7)     0           \-                           0.369     0.129
   Absent           31 (91.2)              82 (94.3)   29 (100)                                           
  Caffeine use                                                                                            
   Present          27 (79.4)              73 (83.9)   18 (62.1)   6.19\*                       0.045     0.203
   Absent           7 (20.6)               14 (16.1)   11 (37.9)                                          
  Hypnotic use^†^                                                                                         
   Present          4 (11.8)               1 (1.2)     0           \-                           0.023\*   0.255
   Absent           30 (88.2)              85 (98.8)   29 (100)                                           

\**P*\<0.05 (two-tailed), ^†^Fisher's exact *P*

Psychological morbidity across chronotypes {#sec2-6}
------------------------------------------

The median SRQ score was 19 (interquartile range \[IQR\] 7), 17 (IQR 14), and 16 (IQR 8) among morning, intermediate and evening types, respectively; there was no difference between them (Kruskal--Wallis *H* = 4.36; *P* = 0.113). [Table 2](#T2){ref-type="table"} shows the group differences in individual items of SRQ. Students who are evening oriented have more difficulties in making a decision as compared to other groups (*P* = 0.007), with small effect size (Cramer\'s *V* = 0.26). There was a trend toward evening and intermediate types of students becoming exhausted more easily (*P* = 0.089), with small effect size (Cramer\'s *V* = 0.18). In addition, evening oriented students showed the trend toward elevated vulnerability of feeling worthless than other chronotypes (*P* = 0.066), with small effect size (Cramer\'s *V* = 0.19).

###### 

Group differences in Self-Reporting Questionnaire among chronotypes

  SRQ items                       Evening -type (*n*=34), *n* (%)   Intermediate -type (*n*=87), *n* (%)   Morning -type (*n*=29), *n* (%)   *χ*^2^   *P*       Effect size (Cramer's V)
  ------------------------------- --------------------------------- -------------------------------------- --------------------------------- -------- --------- --------------------------
  Headache                        14 (41.2)                         33 (37.9)                              8 (28.6)                          1.14     0.583     \-
  Lack of appetite^†^             6 (17.6)                          14 (16.1)                              4 (14.3)                          \-       0.909     \-
  Sleeping problems               8 (23.5)                          12 (13.8)                              7 (25)                            2.66     0.264     \-
  Being frightened^†^             6 (17.6)                          13 (14.9)                              5 (17.9)                          \-       0.864     \-
  Shaking hands^†^                5 (14.7)                          8 (9.2)                                2 (7.1)                           \-       0.607     \-
  Feeling nervous                 12 (35.3)                         29 (33.3)                              7 (25)                            0.86     0.649     \-
  Poor digestion                  4 (11.8)                          18 (20.7)                              4 (14.3)                          1.59     0.451     \-
  Not thinking clearly^†^         6 (17.6)                          12 (13.8)                              3 (10.7)                          \-       0.686     \-
  Being unhappy                   12 (35.3)                         20 (23)                                8 (28.6)                          1.93     0.380     \-
  Cry more than usual^†^          6 (17.6)                          8 (9.2)                                2 (7.1)                           \-       0.314     \-
  Not enjoying activities         10 (29.4)                         13 (14.9)                              7 (25)                            3.69     0.158     \-
  Difficulty in decision making   15 (44.1)                         17 (19.5)                              4 (14.3)                          9.89     0.007\*   0.258
  Work suffering^†^               8 (23.5)                          9 (10.3)                               4 (14.3)                          \-       0.172     \-
  Not feeling life is useful^†^   5 (14.3)                          9 (10.3)                               5 (17.9)                          \-       0.523     \-
  Loss of interest                10 (29.4)                         13 (14.9)                              7 (25)                            3.69     0.158     \-
  Feeling worthless^†^            7 (20.6)                          7 (8)                                  1 (3.6)                           \-       0.066     0.198
  Thinking of ending life^†^      2 (5.9)                           5 (5.7)                                1 (3.6)                           \-       1         \-
  Always feeling tired            9 (26.7)                          18 (20.7)                              2 (7.1)                           3.86     0.145     \-
  Stomach problem                 5 (14.7)                          16 (18.4)                              5 (17.9)                          0.23     0.889     \-
  Easily tiring                   15 (44.1)                         30 (34.5)                              5 (17.9)                          4.83     0.089     0.186

\**P*\<0.05 (two-tailed), ^†^Fisher's exact *P*. SRQ -- Self-Reporting Questionnaire

Sleep parasomnias across chronotypes {#sec2-7}
------------------------------------

[Table 3](#T3){ref-type="table"} shows sleep parasomnias among chronotypes. Among the students, 31 (20.7%) reported experiencing nightmares currently. The nightmare frequency ranged from 1 to 30 times/month, with a mean of 6.61 (SD 6.91) and a median of 4 times per month. The mean age of the first occurrence was 12.53 (SD 5.81) years. Among them, 9 (29%) reported factors precipitating these events; 4 (12.9%) reported stress as the reason, whereas one each (3.2%) reported family problems, hot weather, childhood sexual abuse or daily activities as related to the onset of nightmares. There was no difference in nightmare frequency between the chronotypes.

###### 

Group differences in sleep parasomnias among chronotypes (*n*=150)

                            Evening-type (*n*=34), *n* (%)   Intermediate-type (*n*=87), *n* (%)   Morning-type (*n*=29), *n* (%)   *χ*^2^   *P*     Effect size (Cramer's *V*)
  ------------------------- -------------------------------- ------------------------------------- -------------------------------- -------- ------- ----------------------------
  Nightmares                8 (23.5)                         18 (20.7)                             5 (17.9)                         0.30     0.860   \-
  Night terror^†^           7 (20.6)                         11 (12.8)                             3 (10.7)                         \-       0.499   \-
  Teeth grinding^†^         4 (12.1)                         10 (11.6)                             2 (7.1)                          \-       0.818   \-
  Bedwetting (past)         12 (36.4)                        25 (29.1)                             8 (29.6)                         0.61     0.734   \-
  Bedwetting (present)^†^   2 (5.9)                          0                                     0                                \-       0.087   0.215
  Sleepwalking^†^           3 (8.8)                          8 (9.3)                               0                                \-       0.258   0.137
  Act out dreams^†^         4 (11.8)                         12 (14.3)                             2 (7.1)                          \-       0.695   \-

\**P*\<0.05 (two-tailed), ^†^Fisher's exact *P*

Night terror was reported by 21 (14%), the frequency ranged from 1 to 8 times/month, with a mean of 3.33 (SD 2.91) and a median of 2 times/month. The mean age of the first occurrence was 14.77 (SD 5.11) years and a median of 17 years. The mean duration of these episodes was 13.33 (SD 19.79) min and a median duration of 5 min. During these episodes, 9 (47.7%) had sweating, 13 (61.9%) had a rapid heartbeat, 3 (14.3%) had associated violent motor movements, and 13 (61.9%) reported recalling fragments of the dream preceding an episode. The most common dreams reported were being "chased by monster or ghost" (14.3%), "falling from height" (9.5%), and "death, betrayal, and disappointment" (9.5%). There was no difference in night terror frequency between the chronotypes.

Teeth grinding was reported to occur in 16 (10.7%) of the sample. The mean age of the first occurrence was 11.62 (SD 6.27) years and a median of 10.5 years. There was no difference in teeth grinding rates between the chronotypes. Forty-five (30%) reported wetting their bed during childhood. The reported mean age of occurrence was 2.25 (SD 1.59), and it occurred for a mean duration of 3.09 (SD 2.83) years. There was no difference in past bed wetting frequency between the chronotypes. Only 2 (1.3%) reported bedwetting that persisted during adulthood. Both of them had evening chronotype, and the association had a trend toward significance (*P* = 0.087) with a small effect size (Cramer\'s *V* = 0.215).

Eleven (7.4%) reported having sleepwalking episodes in the past, whereas only 3 (4.5%) reported recent sleepwalking. The mean age of the first occurrence was 10.81 (SD 2.82) years and a median of 11.5 years. There was no difference in sleepwalking between the chronotypes. 18 (12.2%) reported acting out their dreams during sleep. The mean age of the first occurrence was 10.41 (SD 6.21) years and a median of 12 years. There was no difference in the frequency of acting out their dreams between the chronotypes.

As substance use can affect parasomnias, the analysis of data was carried out after excluding subjects with substance use \[[Table 4](#T4){ref-type="table"}\]. However, the findings were similar to the complete sample. The current bedwetting was found in substance users, and none in the nonuser group had bedwetting.

###### 

Group differences in sleep parasomnias among chronotypes after excluding those with alcohol, nicotine, or hypnotic use

                      *n*   Evening-type, *n* (%)   Intermediate-type, *n* (%)   Morning-type, *n* (%)   Fisher's exact *P*
  ------------------- ----- ----------------------- ---------------------------- ----------------------- --------------------
  Nightmares          116   5 (23.8)                12 (17.6)                    4 (14.8)                0.710
  Night terror        115   3 (14.3)                7 (10.4)                     3 (11.1)                0.918
  Teeth grinding      114   2 (10.0)                7 (10.4)                     1 (3.7)                 0.648
  Bedwetting (past)   114   7 (33.3)                17 (25.4)                    6 (23.1)                0.703
  Sleepwalking        115   2 (9.5)                 6 (9)                        0                       0.236
  Act out dreams      113   3 (14.3)                10 (15.4)                    2 (7.4)                 0.644

\**P*\<0.05 (two-tailed)

Sleep quality across chronotypes {#sec2-8}
--------------------------------

There was no difference in actual sleep per night and time to fall asleep between the chronotypes. However, Jonckheere-Terpstra test for the actual sleep time among chronotypes showed an increasing trend in sleeping hours from evening type to morning type (*P* = 0.055). Evening-oriented students showed a significantly higher frequency of initial insomnia (*χ*^2^= 13.47, *P* = 0.036, Cramer\'s *V* = 0.21) and poorer overall sleep quality (*χ*^2^= 12.92, *P* = 0.044, Cramer\'s *V* = 0.21) than the other groups. On the other hand, morning and evening types showed trouble staying awake than intermediate chronotypes (*χ*^2^= 15.88, *P* = 0.014, Cramer\'s *V* = 0.23).

DISCUSSION {#sec1-4}
==========

Distribution of chronotypes {#sec2-9}
---------------------------

The most common chronotype observed in our study was the intermediate type, seen in more than half of the samples (58%), followed by evening (22.7%) and morning types (19.3%). This was similar to a large sample study\[[@ref26]\] on university students in the age range of 18--30 years, which found 15.84% morning and 24.54% evening types, and 59.62% intermediate types. In contrast, Paine *et al*.,\[[@ref27]\] in their study in adults aged 30--49 years found 49.8% having morning type and only 5.6% having an evening type. However, further examination using cut offs suggested for middle-aged working adults by Taillard *et al*.,\[[@ref28]\]24.7% of the population was morning type and 26.4% was evening type. This suggests that evening chronotypes are more common in the younger population, and Horne and Ostberg classification\[[@ref2]\] is useful in identifying the chronotypes among college students. The chronotypes were equally distributed across gender, unlike previous studies\[[@ref29][@ref30]\] that found morningness more common in females and evening orientation more in males.

Our study found that evening chronotype was associated with a higher prevalence of alcohol and caffeine consumption and hypnotic use, which is similar to higher rates of substance use with evening chronotype in studies on college students.\[[@ref5][@ref31][@ref32][@ref33][@ref34]\] In contrast to these studies, there was no association between evening orientation and smoking in our study. This may be related to lower rates of smoking among our sample, possibly due to increased awareness of its ill effects in medical students.

Psychological morbidity among chronotypes {#sec2-10}
-----------------------------------------

In our study, the chronotypes did not differ on the psychological morbidity scores. However, "difficulty in decision making" was more common in evening types. Although higher consumption of caffeine-containing beverages was observed among adolescent evening types to reduce daytime sleepiness,\[[@ref35]\] attention difficulties as a result of the irregular sleep-wake cycle, poorer sleep quality, and sleep deprivation were not relieved which may lead to difficulty in making a decision. In addition, evening type students likewise displayed increased vulnerability towards "feeling worthless and tired." This is similar to other studies which showed elevated depressive symptoms and higher suicidal thoughts among evening-oriented students.\[[@ref36][@ref37][@ref38][@ref39]\] It has been found that sleep deprivation in healthy evening chronotypes with normal sleep may actually reduce the depressive symptoms.\[[@ref40]\] However, our study was done among medical students who had higher social and academic demands leading to less sleep than the general population.

Sleep problems among chronotypes {#sec2-11}
--------------------------------

In our study, nightmares occurred in 20.7%, whereas night terror occurred in 14% subjects. Such high rates are reported in several large studies from other countries as well as from India.\[[@ref41][@ref42][@ref43]\] The higher rates in these studies could reflect overestimation due to the use of questionnaires.

In our study, evening types had a higher frequency of initial insomnia and poorer sleep quality, similar to the previous studies.\[[@ref44][@ref45]\] There was no significant association of sleep parasomnias with the chronotypes, except for the current bedwetting, which was seen in evening types. In contrast, previous studies have reported an association of nightmare with evening types, which may be a marker for associated psychopathology.\[[@ref30][@ref46][@ref47]\] Nevertheless, persistent bed wetting in adulthood seen in evening chronotypes may resonate with the findings of the 18-year longitudinal study by Fichter *et al*.\[[@ref14]\] which revealed increased sleep disturbances in childhood/adolescence were related to a higher risk of suffering from a psychiatric disorder in adulthood.

The limitation of our study was a cross-sectional design which can suggest only an association between sleeping problems, chronotypes, and mental health; longitudinal studies may shed light into the causality. Furthermore, the self-reported questionnaire may result in underreporting of psychopathology because of the associated stigma. There are possibilities of recall bias for childhood sleeping problems, and difficulty in differentiating night terrors from nightmares based on recollection has been reported to occur as they may be sometimes confused.\[[@ref48]\] In addition, history of parasomnia is reliably obtained from bed or room partner; however, in our study, it was obtained as self-report, which could be an underestimation. This study was conducted on medical students, which limits generalization to other students. Furthermore, objective measures such as polysomnography could be used to study sleep parameters in those screening positive for sleep problems.

CONCLUSIONS {#sec1-5}
===========

The most common chronotype was intermediate type in three-fifth and one-fifth each of evening and morning chronotypes. Persistent bedwetting was associated with evening chronotype, which could be an indicator of psychological morbidity. There was no significant difference for other parasomnias across chronotypes. Furthermore, the findings of this study suggest that poorer sleep quality and inadequate sleep among evening oriented students may lead to difficulty in making a decision and elevated susceptibility toward feeling worthlessness and tiredness. This indicates the importance of sleep education and the possibility of adapting daily routine to the special characteristics of different chronotypes to ensure maximum functioning of the students.
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